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SOILTECH CoNSuLTANTS, INC.
Geotechnical and Environmental Engineering

‘21d

June 10, 2004

Eco-Systems, Inc.
439 Katherine Drive — Suite 2A
Jackson, Mississippi 39232

Attention: Mr. Jeffrey L. Allen, P. E.

Gentlemen:

Submitted herein are the results of laboratory tests performed on soil samples delivered to our
office on June 3, 2004. These tests included Atterberg (liquid and plastic) limits, sieve analyses,
washes over the No. 200 sieve, permeability and consolidation. The difference between the
liquid limit (LL) and plastic limit (PL) is defined as the plasticity index (P1). Soil particles that
pass through the No. 200 sieve are fine (silts and clays) and are reported as percentage by
weight of the soil sample. Permeability tests determine the hydraulic conductivity, k20, of the
soil. Sieve analyses determine the particle size distributions and are presented as gradation
curves. Consolidation tests determine the compressibility characteristics of the soil and are
presented as void ratio or volume change versus stress curves. Results of the Atterberg limits,
No. 200 washes and permeability tests are presented below. Results of the sieve analyses and
consolidation test are attached.

Atterberg Limits
Sample Sample Liquid Plastic Plasticity %

ID Depth Soil Description Limit (LL) Limit (PL) Index (P1) Fines
EB-1 27.0 Ft Hard light gray silty/sandy clay 27 19 87 67.8
EB-2 17.0 Ft Hard tan and light gray clay w/silt 47 21 26 97.9

Hydraulic Conductivity
[ EB-1 27.0 Ft Hard light gray silty clay 1.28 X cm/sec

We appreciate the opportunity to provide our services to you. If you have any questions or need
additional information, please call.

Very Truly Yours,
SoilTech Consultants, Inc.

/794*

Gregory L. Gillen, P. E.
Copies Submitted: (2)
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GRAVEL SAND
COBBLES I I

i coarse fine coarse medium i fine j SILT OR CLAY

Specimen Identification Classification LL PL P1 Cc Cu

• PB-I 7.0 2.96 2183

:f________

Specimen Identification D100 D60 D30 D10 %GraveI %Sand %SiIt %Clay

J PB-I 7.0 9.5 0.936 0.345 0.6 87.0 12.4

ii PB-2 2.0 1 4.75 0.415 0.099 0.0 73.9 26.1

i PB-3 2.0 4.75 0.41 0.159 0.0 78.4 21.6
—

I

—

GRAIN SIZE DISTRIBUTION
SoilTech Consultants, Inc.
230 Highpoint Drive Project Name: EcoSystem

Ridgeland, Mississippi 39157 Location:

(601)952-2995/(601 )952-2944 fax Number: 1031.01

PB-2 2.0

PB-3 2.0
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Specimen Identification Classificafion MC%
• PB-3 2.0 Dark gray silty clay (CL), slightly sandy 29 103

_
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SoilTech Consultants, Inc. CONSOLIDATION TEST

230 Highpoint Drive Project Name: EcoSystem

Ridgeland, Mississippi 39157 Location:

(601)952-29951(601)952-2944 fax Number: 1031.01
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Hercules - Hattiesburg
HER24100

North of sludge pits
Hollow Stem Auger

6
na
na

TD = 32 feet b.
well installed

Drilhng Contractor:
Date:
Inner Casing:
Date:

Singley Construction Company
25-May-04 Reference:

Lithologic Description

dark brown, fine, sand (SP);

tan and gray, gravelly, fine, sand (SP),
saturated;

as above

Organic Vapor
Headspace

Analysis (ppm)

gray, firm-stiff, slightly sitly, sandy, clay (CH)

r’in.c,ets ScientsLs

Project:
Project No.:
Well/Boring Location:
Drilling Method:
Depth to Groundwater:
Elevation - Top of Casing:

Water Table:

BORING LOG

Remarks:

Sheet: 1 of 2
Well/Boring No.: EB-1

25-May-04 Logged By: CVC

Reference:

as above, stiff;



E BORING LOG
: tiL’I aa.d SiiiL

: Sheet: 2 of 2:Project: Hercules - Hattiesburg Well/Boring No.: EB-1
roIect No.: HER24100 Date(s): 25-May-04 Logged By: CVC

Graphical
— Logs

a Organic VaporE Lithologic Description HeadspaceU)
Analysis (ppm)C ‘I)

—-a E ga -
— a)0U)
U)

w

I

.

U,

C4

N

as above, a few sand partings;

as above;

I-Il
-J
-J

I.
U,z
-J
-J
LA.I

0z

251

30

351

4Qi

45—

Boring terminated at 32 feet below
ground surface

_ __________—________

Note: Not all portions of this form are applicable to all projects
6/91



Date(s):

Drilling Contractor:
Date:

__________

Inner Casing: na
Date:

BORING LOG

Well/Boring No.: EB-2
25-May-04 Logged By: CVC

Singley Construction Company
- Reference: GS
Outer Casing: na

•Reference: na

No well installed

i
aid. Scirkt

Project: Hercules - Hattiesburg
Project No.: HER24100
Well/Boring Location: North of landfill
Drilling Method: Hollow Stem Auger
Depth to Groundwater: 6
Elevation - Top of Casing: na

Water Table: na
Remarks:

Sheet: 1 of 1

TD = 17 feet b.g.s

25-May-04

Graphical
Logs

Organic Vapor
2 HeadspaceLithologic Description

Analysis (ppm)2
.

—ta)0

gravel (GW) (fill);

dark brown, sandy, clayey, silt (ML),
(fill);

5
as above

gray, v. silty, sand (SM);

IJJ
-J
-J

I
LI)
z
-J
-J

0
z

N
a-I
a-I

gray, soft, few pea gravel, sandy clay (CL) saturated;

15

gray, stiff-hard, slightly sandy, high plasticity,
clay (CH

N
a-I
aS
w

as above, some iron staining;

Boring terminated at 17 feet below ground
srface



v-I

0
v-f

It)

No well installed

Well/Boring No.: EB-3
25-May-04 Logged By: CVC

Singley Construction Company
25-May-04 Reference: GS

Inner Casing: na Outer Casing: na
Date: Reference: na

C’tt1flfl-L Sc:€Ls

Project: Hercules - Hattiesburg
Project No.: HER24100
Well/Boring Location:
Drilling Method:

______

Depth to Groundwater:
Elevation - Top of Casing:

Water Table:
Remarks:

Northeast of landfill
Hollow Stem Auger

6

Date(s):

na

BORING LOG

Sheet: 1 of

na
TD = 12 feet b.g.s

Drilling Contractor:
Date:

Lithologic Description

gravel (GW) (fill);

Organic Vapor
Headspace

Analysis (ppm)

dark brown, sandy, clayey, silt (ML),
(f ill);

5

w gray, soft, few pea gravel, sandy clay (CL) moist;

It. gray, stiff-hard, slightly silty, high plasticity,
clay (CH. few sand oartings

U
-J
-J

I

z
-J
-J
U

0
z

121 as above, some iron staining;

Boring terminated at 12 feet below ground
surface

2



BORING LOG
n in.cer and. Sienits

V Sheet: 1 of
Project: Hercules - Hattiesburg Well/Boring No.: EB-4
Project No.: HER24100 Date(s): 25-May-04 Logged By: CVC
Well/Boring Location: East of landfill
Drilling Method: Hollow Stem Auger Drilling Contractor: Singley Construction Company
Depth to Groundwater: 6 Date: 25-May-04 Reference: GS
Elevation - Top of Casing: na Inner Casing: na Outer Casing: na

Water Table: na Date: Reference: na
Remarks: TD = 27 feet b.g.s

No well installed

. Graphical
Logs

II) .2 — -

— Organic Vapor
Lithologic Description Headspace

in Analysis (ppm)
.= a . -
•a E
U) l - . O
O U) U)

LLi
-J
-J

I
U)
z

-J
LiJ

0
z

5::

10—

15—

20—

dark brown, sandy, clayey, silt (ML),
(fill);

no recovery

dark brown, sandy, clayey, silt (ML),
(fill), saturated;

as above, black;

as above;

v-I

C4
v-I

w

gray, soft, slightly sandy, clay (CH),
wet;



i’Si&’n$.. .izc. BORING LOG
— taiLs.. id Siisst

Sheet: 2 of 2
project: Hercules Hattiesburg Well/Boring No.: EB-4
-Project No.: HER24IOO Date(s): 25-May-04 Logged By: CVC

E Graphical
— Logs

—

Organic Vapor
Lithologic Description Headspace

Cl)
Analysis (ppm)

. a n —

. E
ü)

. O
Cl) cn

I.

Li)

as above, firm to stiff;

Boring terminated at 27 feet below
ground surface

LU
-J
-J

F—
ci)
z
-J
-J
LU

0
z

25

30i

35

4Q

45—



:S-’xa. BORING LOG
thiants. gI.ter .ucL Seiitists

Sheet: 1 of
Project: Hercules - Hattiesburg Well/Boring No.: PB-i
Project No.: HER24IOO Date(s): 25-May-04 Logged By: CVC
Well/Boring Location: Central area of sludge pits
Drilling Method: Hollow Stem Auger Drilling Contractor: Singley Construction Company
Depth to Groundwater: 6 Date: 25-May-04 Reference: GS
Elevation - Top of Casing: na Inner Casing: na Outer Casing: na

Water Table: na Date: Reference: na
Remarks: TD = 12 feet b.g.s

No well installed

Graphical
Logs

S —

-
Organic Vapor

Lithologic Description Headspace
0 Analysis (ppm)
- a
- E ‘U =
0) CU -

2 U) Ci

black & orange, sludge.

as above, saturated. IC)

=
I

C)

U)

0

U,

0
lii
-J
-J

I-
U)
z
-J
-J
Lii

C
z

black & gray, few gravel, sand (SP), saturated.

I as above, gray.

5::

10—

15—

20—

Boring terminated at 12 feet below ground
srface



Cct-sttrts, SGitas

Hercules - Hattiesburg
HER24IOO

Well/Boring Location:
Drilling Method:

______

Depth to Groundwater:
Elevation - Top of Casing:

Water Table:
Remarks: TD = 7 feet b,g.s

Date(s):

Drilling Contractor:
Date:

__________

Inner Casing: na
Date:

BORING LOG

Well/Boring No.: PB-2
25-May-04 Logged By: CVC

Singley Construction Company

No well installed

Lithologic Description
Organic Vapor

Headspace
Analysis (ppm)

a) .2
Q (U
E
(U j

U, a)
. a
a) CU -

LI)

E black & orange, sludge

E as above, saturated —

5__. —
—

1 E tan, fine grained, sand (SP), saturated

= Boring terminated at 7 feet below ground
—

— surface —

10— —
—

15— —
—

20— — —

Project:
Project No.:

Central area of sludge pits
Hollow Stem Auger

6
na
na

Sheet: 1 of 1

25-May-04 Reference: GS
Outer Casing: na
Reference: na



BORING LOG
-C<-.ukant. t,.c,et’ aid. Sck,ritlsLs

Sheet: 1 of
Project: Hercules Hattiesburg Well/Boring No.: PB-3
Project No.: HER24100 Date(s): 25-May-04 Logged By: CVC
Well/Boring Location: Central area of sludge pits
Drilling Method: Hollow Stem Auger Drilling Contractor: Singley Construction Company
Depth to Groundwater: 6 Date: 25-May-04 Reference: GS
Elevation - Top of Casing: na Inner Casing: na Outer Casing: na

Water Table: na Date: Reference: na
Remarks: TD = 7 feet b.g.s

No well installed

Graphical
Logs

0)
—. Organic Vapor

Lithologic Description Headspace
U) Analysis (ppm)
.

‘& 2 CU =
0) CU - — 0)0
Q U) U)

black & orange, dry, sludge.

as above, saturated. I
I

a)

U)

—

I tan, fine grained, sand (SP), saturated.

bJ
-J
-J

I-
U)
z
-J
-

w

0
z

Boring terminated at 7 feet below ground
surface

5z

10 =

15

20
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APPENDIX C

HYDRAULIC CONDUCTIVITY ESTIMATES AN]) SEEPAGE
VELOCITY CALCULATIONS



Horizontal Seepage Velocity Calculation Worksheet Date of Field Data: 03-Jun-04

Q Hercules, Incorporated Date of Calculation: 15-Jun-04
Hattiesburg, Mississippi Calculations by: CVC
ESI Project No. HER24IOO

Variable
Western Area Landfill Sludge Pits

Hydraulic Cond.(k) cmls 0.00251 I 0.00251 0.00251

Horiz. Change (dh) ft. 350 415 400

Vert. Change (dv) ft. 5 10 1.5

Gradient (I) ftlft 0.01429 0.02410 0.00375

Effective Porrosity (n) 0.35 0.35 0.35

Horiz. Seepage Velocity
Q=ki/n (cmls) 1.02E-04 1.73E-04 2.69E-05
Q=ki/n (ftlyr) 106.0 178.8 27.8

Hydraulic Gradient calculated using the potentiometric surface map

prepared from water level measurements on October 31 2003.



Well: MW-2

HYDROCON - 1.2
HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method

PROJECT NAME: HERCULES
PROJECT NtJT’IBER: HER24100
FIELD WORK DATE(S) : 06-03-2004

USER NAME: CVC
DATE: 06-14-2004

Rw - BORING RADIUS (IN): 3.25 Rc - WELL RADIUS (IN): 1
L - SCREEN LENGTH (FT) : 10 D - AQUIFER THICKNESS (FT)
HT - SCREEN BASE TO WATER TABLE (FT) : 17.67 STATIC WATER LEVEL (FT) :4.
START TIME (H,M,S) : 0,0,0

Rc was corrected for response in well screen filter material to 1.967 iZ

TIME (H,M,S)
0,0,0
0,0,1.2
0,0,2.4
0,0,3
0,0,4.2
0,0,5.4
0,0,6
0,0,7.2
0,0,8.4
0,0,9
0, 0, 10 .2
0, 0, 11 .4
0, 0, 12
0, 0, 13 . 2
0, 0, 14 . 4
0, 0, 15
0,0,16.2
0,0,17.4
0, 0, 18
0, 0, 19 .2
0,0,20.4
0,0,21
0, 0, 22 .2
0, 0, 23 .4
0, 0, 24
0,0,25.2
0,0,26.4
0,0,27
0,0,28.2
0,0,29.4

DEPTH
10 . 01
9.78
9.58
9.41
9 . 24
9.08
8 . 92
8.76
8. 62
8.48
8.33
8 .22
8.09
7.98
7.86
7.74
7.65
7 . 53
7.44
7.33
7.25
7.15
7.06
6.98
6.9
6.83
6. 75
6.67
6.61
6 . 54

TIME (H,M,S)
0,0,30
0,0,31.2
0,0,32.4
0,0,33
0, 0, 34 .2

.-0, 0, 35 . 4
0,0,36
0,0,37.2
0,0,38.4
0,0,39
0,0,40.2
0,0,41.4
0, 0,42
0,0,43.2
&, 0,44.4
0,0,45
0,0,46.2
0,0,47.4
0,0,48
0,0,49.2
0, 0, 52 .2
0, 0, 54
0, 0, 55.2
0,0,56.4
0,0,57
0,0,58.2
0,1,0
0,1,1.200001
0,1,2.400002
0,1,3

DEPTH (FT)
6.47
6.41
6.35
6.28
6.23
6 . 18
6 . 11
6.07
6.01
5 . 97
5 . 92
5.88
5 . 83
5.8
5 . 75
5 . 71
5.68
5.65
5 .52
5.49
5.46
5.41
5.39
5.35
5.33
5.3
5.26
5 . 24
5.22
5.21

(FT)



(1/t) (ln(Yo/YtH= 0.0369508

PARTIALLY PENETRATING: A= 2.66 B= 0.45

HYDRAULIC CONDUCTIVITY: 1.37E-04 ft/sec
4.19E-03 cm/sec

TIME (H,M,S) DEPTH (FT) TIME (H,M,S) DEPTH (FT)
0,1,4.199997 5.19 0,1,53.4 4.79
0,1,5.400002 5.16 0,2,3 4.77
0,1,7.199997 5.14 0,2,14.39999 4.75
0,1,8.400002 5.12 0,2,37.2 4.73
0,1,10.2 5.1 0,3,2.399994 4.7].
0,1,11.4 5.07
0,1,12 5.05
0,1,14.4 5.03
0,1,15 5.02
0,1,17.4 5
0,1,19.2 4.98
0,1,22.2 4.95
0,1,24 4.93
0,1,27 4.91
0,1,30 4.89
0,1,32.4 4.87
0,1,34.2 4.86
0,1,38.4 4.84
0,1,43.2 4.82
0,1,47.4 4.8
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Well: MW-6

HYDROCON - 1.2
HYDRAULI C CONDUCTIVITY
Bouwer and Rice Method

PROJECT NAIS4E: HERCULES
PROJECT NUNBER: HER24100
FIELD WORK DATE(S) : 06-03-2004

Rw - BORING RADIUS (IN): 3.25

L - SCREEN LENGTH (FT): 10
HT - SCREEN BASE TO WATER TABLE (FT): 14.18

START TIME (H,M,S) : 0,0,0

USER NANE: CVC
DATE: 06-14-2004

Rc - WELL RADIUS (IN): 1
D - AQUIFER THICKNESS (FT)
STATIC WATER LEVEL (FT):

Rc was corrected for response in well screen filter material to 1.967 i

TIME (H,M,S)
0,0,0
0,0,1
0,0,2
0,0,3
0,0,4
0,0,5
0,0,6
0,0,7
0,0,9
0,0,10
0, 0, 12
0, 0, 13
0,0,15
0, 0,17
0, 0, 19
0,0,21
0, 0,23
0,0,25
0, 0,27
0,0,29
0,0,31
0,0,33
0,0,36
0,0,38
0,0,41
0,0,44
0,0,46
0,0,49
0, 0, 52
0, 0,55

DEPTH
12 . 58
12.38
12 . 28
12 . 19
12 . 1
12 . 01
11. 92
11. 85
11 . 7
11 . 64
11 .51
11.44
11.32
11.21
11 . 11
11
10 . 9
10.8
10.7
10 . 61
10 .52
10.43
10.31
10 .22
10.1
10
9.93
9.81
9.7
9.62

TIME (H,M,S)
“e,0,59
0,1,1
0,1,5
0,1,9
0,1,11
0,1,13
0,1,19
0,1,20
0, 1,23

•0, 1,25
0,1,27
0,1,30
0,1,33
0,1,34
0,1,38
0,1,41
0, 1,43
0, 1,45
0,1,49
0,1,52
0,1,55
0,1,59
0,2,3
0,2,6
0,2,10
0,2,13
0,2,19
0,2, 23
0,2,29
0,2,33

DEPTH (FT)
9.5
9.43
9 .32
9.21
9.16
9
8 . 94
8 . 91
8 .85
8 . 81
8 . 76
8.7
8. 64
8 . 62
8 . 54
8.5
8 .44
8.42
8.36
8.31
8.26
8 .21
8 . 15
8 . 11
8.05
8.01
7.95
7.91
7 . 84
7.8

(FT)



TIME (H,M,S)
0,2,38
0, 2,42
0,2,50
0,2,57
0,3,4
0, 3, 13
0,3,22
0,3,30
0, 3,43
0,3,57
0,4,9
0,4,25
0,4,46
0, 5, 16
0,5,47

DEPTH (FT)
7 . 75
7.71
7.65
7.6
7 .55
7.5
7.45
7.41
7.35
7.3
7.25
7.2
7 . 15
7.1
7.06

(i/t) (ln(Yo/YtH= 0.0109485

FULLY PENETRATING: C= 2.34

HYDRAULIC CONDUCTIVITY: 4 .31-05 ft/sec
1.31E-03 cm/sec
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HYDROCON - 1.2
HYDRAULI C CONDUCTIVITY
Bouwer and Rice Method

Well: MW-7

PROJECT NAME: HERCULES USER NAME: CVC
PROJECT NUNBER: HER24100 DATE: 06-14-2004
FIELD WORK DATE(S) : 06-03-2004

Rw - BORING RADIUS (IN) : 2.75 Rc - WELL RADIUS (IN) : 1
L - SCREEN LENGTH (FT): 10 D - AQUIFER THICKNESS (FT)\
HT - SCREEN BASE TO WATER TABLE (FT): 10.22 STATIC WATER LEVEL (FT) :‘\3
START TIME (H,M,S) : 0,0,0

Rc was corrected for response in well screen filter material to 1.723 in

TIME (H,M,S) DEPTH (FT)
0,0,0 15.64
0,0,1 15.6
0,0,2 15.25
0,0,3 14.95
0,0,4 14.69
0,0,5 14.49
0,0,6 14.32
0,0,7 14.17
0,0,8 14.04
0,0,9 13.93
0,0,10 13.84
0,0,11 13.75
0,0,12 13.68
0,0,13 13.63
0,0,14 13.58
0,0,15 13.53
0,0,16 13.49
0,0,18 13.44
0,0,19 13.4
0,0,22 13.35
0,0,23 13.3
0,0,27 13.27
0,0,30 13.23
0,0,34 13.2
0,0,41 13.16
0,0,48 13.12
011,0 13.09
0,1,17 13.05
0,1,44 13.02
0,3,36 12.98



(i/t) (ln(Yo/YtH= 0.0319121

FULLY PENETRATING: C= 2.60

HYDRAULIC CONDUCTIVITY: 9.42E-05 ft/sec
2.87E-03 cm/sec
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